General methods and materials. Chemicals were purchased from Aldrich and Alfa Aesar. Solvents for extraction and chromatography were of technical grade. p-Toluenesulfonate tetraethylene glycol monomethyl ether, [1] compound 1 [2] and compound 4 [3] were prepared according to known literature procedures and structural data were in accordance with the literature. Metallosalen complexes L1-Cu, [4] L1-Ni, [5] L1-Co, [6] L1-Fe [7] and L1-Mn [8] were prepared according to modified literature procedures. Analytical TLC was performed with Merck silica gel 60 F254 plates and visualization was accomplished by UV light. Flash chromatography was carried out using Merck silica gel 60 (230-400 mesh ASTM) or Fluka activated neutral aluminum oxide. Components were visualized by staining with a solution of KMnO 4 . NMR spectra were obtained using a Varian Unity Plus Varian-400, operating at 399.93 MHz for the 1 H nucleus, at 100.57 MHz for the 13 C nucleus and at 376.31 MHz for the 19 F nucleus. Chemical shifts are reported in δ = units (ppm) relative to the residual solvent signals: CDCl 3 ( 1 H NMR: δ = 7.26 ppm, 13 C NMR: δ = 77.0 ppm) and CD 2 Cl 2 ( 1 H NMR: δ = 5.32 ppm, 13 C NMR: δ = 53.8 ppm). 19 F chemical shifts are reported in reference to CFCl 3 used as external standard ( 19 F NMR: δ = 0.0 ppm). Multiplicity is reported as follows: chemical shifts, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, br = broad, m = multiplet). MS (EI) spectra were obtained with a Jeol JMS-600 spectrometer. IR spectra were obtained using a PerkinElmer Spectrum Version 10.03.09. Thermogravimetric Analysis was perfomed on a TGA Q50 TA Instruments device. Electronic Conductivity (EC) was measured with a Hanna Instruments HI5522 device. UV-vis absorption spectra were measured on a Jasco V-630 spectrometer in 1 cm quartz cuvettes. Dynamic Light Scattering (DLS) measurements were performed on a DynaPro NanoStar, Wyatt Technology.
Methods (Cryo-TEM).
As a standard optimized procedure, the compounds were dissolved in a small amount of THF (5% of the total solution) and subsequently added to MilliQ water, which generated in almost all cases a milky, turbid sample. Each of the samples was then shock frozen in liquid nitrogen and sonicated 3 times. The samples were prepared by depositing a few µL of amphiphile solution on holey carbon coated grids (Quantifoil 3.5/1, Quantifoil Micro Tools, Jena, Germany). After blotting the excess liquid, the grids were vitrified in liquid ethane (Vitrobot, FEI, Eindhoven, The Netherlands) and transferred to a FEI Tecnai T20 cryo-electron microscope equipped with a Gatan model 626 cryo-stage operating at 200 keV. Micrographs were recorded under low-dose conditions with a slow-scan CCD camera. The bilayer thickness was measured on slightly defocused cryo-electron microscopy images to obtain maximal phase contrast. EDX analysis was performed with a SDD detector (Oxford xmax 80T). For the analysis of Cu complexes Molybdenum Quantifoil grids were used instead of copper.
2-dodecylphenol (2)
Compound 1 (4.24 g, 13.9 mmol) was dissolved in THF (100 mL) under a nitrogen atmosphere. A solution of HCl (37%, 34.3 mL) was added dropwise and the mixture was left stirring at rt for 16 h. The reaction mixture was then washed with sat. aq. NH 4 Cl (ca. 100 mL), and the aqueous layer was extracted with EtOAc (2x50 mL 
3-dodecyl-2-hydroxybenzaldehyde (3)
Compound 2 (1.94 g, 7.39 mmol), MgCl 2 (1.4 g, 14 mmol) and paraformaldehyde (492 mg, 16.3 mmol) were dissolved in dry THF (30 mL) under a nitrogen atmosphere. Triethylamine (2.06 mL, 14.8 mmol) was added dropwise upon which the white suspension turned red. The mixture was stirred at reflux for 16 h after which the reaction was treated with sat. aq. NH 4 Cl (ca. 30 mL). The resulting mixture extracted with EtOAc (2x30 mL) and the combined organic layers were washed with brine, dried over MgSO 4 , and concentrated Compound 5 (145 mg, 0.175 mmol) and triisopropyl silane (0.078 mL, 61 mg, 0.39 mmol) were dissolved in CH 2 Cl 2 (4 mL). TFA (0.134 mL, 1.75 mmol) was added dropwise and the reaction mixture was stirred at rt for 16 h. Toluene (10 mL) was then added and the volatiles were evaporated. Precipitation with Et 2 O (4x using 5 mL) gave 6 (104 mg, 70%) as a white semisolid; 1 
EDX Analysis
EDX measurements were carried out on the self-assembled sponges derived from L1-Cu (on holey carbon grid/Mo support) and L1-Ni (on holey carbon grid/Cu support), to confirm the presence of the metal in the sponges. Recording of EDX spectrum inside the sponges shows a higher amount of Cu than outside the sponges. This analysis proves that the Cu atom is mostly bound to the amphiphilic ligand, and therefore present in the soft material. Recording of EDX spectrum inside the sponges shows that Ni atoms are almost uniquely present inside the sponges. This analysis proves that the Ni atom is strongly bound to the amphiphilic ligand, and therefore present in the soft material and not in solution. Figure S3 -Structures of L2-Co, L2-Fe and L2-Mn.
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TGA Analysis
Compounds L2-Co, [9] L2-Fe [10] and L2-Mn [11] were synthesized according to modified literature procedures. Decomplexation of water above 100 °C in the TGA diagram revealed that a water molecule was coordinated to the Co and Fe metal center. All complexes show similar features in the IR spectra. Important to notice is the disappearance of ν OH and the sharpening of the signals of ν C=C and ν C=N as a result of metal complexation and geometrical constraint which blocks the rotation along the C-C bond on the C2 axis of the ligand.
EC Measurements
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UV-Vis Spectra
UV-Vis spectra of the salen amphiphiles were recorded in solution (acetonitrile) and in the aggregation state (water) at the concentration of 2.5*10 -6 M. No shift in λ max was detected (Figure S17-S19), except for L1-Cu and L1-Ni ( Figure S15-S16) , where a bathochromic shift of around 10 nm was observed. Independent analysis of the model complexes L2-Cu and L2-Ni in solutions of acetonitrile with different water content proved that the observed bathochromic shift is simply due to solatochromism ( Figure S20-S23) . The scattering of the samples were recorded at 20 °C as a measure for assembly size, and reported as mass percentage. The models used by Wyatt software are fitting for spherical objects.
Note on critical aggregation concentration (CAC) determination: we attempted to investigate the CAC of the metallo-amphiphiles using fluorimetric assays with different probes, but, unfortunately, the obtained curves were not fully explanatory. Instead of presenting a blue shift at higher amphiphile concentrations (as reported in the literature), we observed a red shift. We cannot explain this phenomenon with certainty at the moment, but it is probably due to interactions between the extended aromatic core of the fluorescent probe and the salen amphiphile, which contribute to the unexpected change in fluorescence. Because the trend of these data is not in agreement with the literature, we do not feel confident using them as quantitative analysis for the determination of the CAC of the metallo-amphiphiles.
Concentration dependent UV measurements were carried out for CAC. Absorbance in the samples at high concentrations (where aggregation certainly happens as proven by DLS and Cryo-TEM) does not correlate linearly with concentration, whereas at lower concentrations it does. This could be an indication that we reach the CAC for the aggregates, but the values of absorbance are too high and therefore not reliable. Moreover, scattering of the samples is present down to 2*10 -5 M, which suggests that aggregates are still present in the samples at those concentrations. Because of these considerations we can suggest that the salen-amphiphiles present a low CAC, but we have not yet been able to accurately measure it.
